MATH 323 Second Midterm Exam
March 11, 2009

Name

ID number

1. (18 points) Let X be a continuous random variable with probability
density function

f(:z:):§x2, 0<z<2.

1) Find P(0 < X <1).

2) Find the expected value and the standard deviation of X.
3) Calculate E(X?).

Solution. 1)

2)



2. (18 points) Suppose X has a uniform distribution on (1, 3).
1) What is the probability density function of X7

2) What are E(X) and V(X) equal to?

3) Calculate E(X*).

Solution. 1)

flz) =<, l<x<3
2)
143 (3-12 1
3)
4 5ol L 53
E(X):/xfdx:—x|1:24.1
1 2 10

3. (18 points) Suppose X has an exponential distribution with mean 25.
1) What is the distribution function of X7

2) What is the variance of X7

3) Find P(10 < X < 30).

Solution. 1)

l—e 3 >0
F(C”)_{o £ <0

2)
V(X) = 0% =252 = 625

3)

3 10

PI0<X <30) = l—e 2 —(l—¢ %)

= et —e 1?2 =369



4. (18 points) Let X be a normal random variable with mean 20 and variance
25.

1) Find P(X < 25).

2) What is the distribution of ¥ = 2X + 37 Specify its mean and variance.
3) Find a level x4 such that P(X < xy) = .05.

Solution. 1)

P(X <25) = P(Zg —P(Z<1)

= .54 .3413 = 8413

25—20)

2) Normal with p =2 x 20 + 3 = 43 and 02 = 4 x 25 = 100

3)
—9
P(Z§$O5 O>=.05

To — 20
5
xo = 11.775

= —1.645




5. (18 points) Let X; and X5 be two random variables with joint probability
function given by
(Table Draw by hand)

1) Find the marginal probability function of Xj.
2) Calculate E(X;) and V (X;).

3) Find E(X,|X; =1).

Solution. 1)

(—2) = 1 N 11
PR = 6767 3
(1) = 1 N 12
P =6"T273
2)
1 2
E(X;)=(-2)=+=-=0
() = (-2)5 + 3
1 2
V(X)=(-2)*>+Z=2
(X) = (<275 + =
3)
|
-2l =1)=§ =
1
= 3
Thus 1 3 |
E(XolXi=1)=(-2)-+—- =~
(Xa| Xy )= ( )4 + 11
6. (10 points) Suppose X; and X3 have joint probability density function
f(x1, 9) = 82129, 0<a <z <1.
Calculate E(XX5).
Solution.

1 T2
E (X1Xs) = /0/0 129821 odxdTs

Yoo [ o
= /08x2/0 xidxidrs

Yool 3
= / 8x5-w5dxsy
0 3

18 4



